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TyPe 2 theory of effectivity [6]
1
$\Sigma=\{0,1\}$ $\Sigma$ $\perp$ $\mathrm{T}$
1485 2006 110-119 110
$\perp$ 1 $\mathrm{T}_{\perp 1}^{\omega}\subset \mathrm{T}^{\omega}$
$\mathrm{T}_{\perp,1}^{\omega}$ $\text{ }\mathrm{T}_{\perp,1}^{\omega}$ (IM2-
) $h$ $\text{ ^{}t}\text{ }\}_{\mathrm{c}}^{\frac{\wedge}{\overline{\mathrm{p}}}+\text{ _{}r\mathrm{U}^{\text{ }}^{}*\text{ _{}\overline{\mathrm{T}}^{d}\supset}-\tau \text{ }}}\backslash k^{\backslash }\Phi \text{ }\Re \mathrm{f}\mathrm{f}\mathrm{i}k’$






$t$ : $\mathrm{I}\mathrm{I}arrow \mathrm{I}\mathrm{I}$,
$2*x$ $(0\leq x\leq 1/2)$
1/2$2*(1-x)$ $(1/2<x\leq 1)$
$P:\mathrm{I}\mathrm{I}arrow \mathrm{T},$ $P(x)=$
$P$ 1/2 $\perp$ $f_{X}$
$\varphi c:\mathrm{I}arrow \mathrm{T}_{\perp,1}^{\omega}$ $\varphi c(x)[n]=P(t^{n}(x))(n=0,1,2, \ldots)$
$\varphi c$ I $‘ \mathrm{F}_{\perp,1}^{\omega}$
$\mathrm{T}_{\perp,1}^{\omega}$ $\mathrm{T}=\{01, \perp\}\}$ $\{\emptyset, \{0\}, \{1\}, \{0,1\}, \mathrm{T}\}$
$\mathrm{T}^{\omega}$
$\mathrm{T}_{\perp,1}^{\omega}$







Theorem 1 $[\mathit{1}, \mathit{3}]$ $X$ $X$ (small inductive






















$(^{*})$ $X$ $\mathrm{T}_{\perp 1}^{\omega}$
$\varphi s$






$S$ $d\in \mathrm{T}^{n}$ $\overline{\psi}_{S}(d)=\overline{\psi s(d)}$
$S$ (proper)
(proper dyadic subbase)












(Independent subbase) $d\in\Sigma^{n^{j}}$ $\psi_{S}(d)$
$\bullet$ ( $\mathrm{F}\mathrm{u}\mathrm{l}1-\mathrm{r}\mathrm{e}\mathrm{p}\mathrm{r}\mathrm{e}_{\iota}\mathrm{s}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{i}\mathrm{n}\mathrm{g}$ subbase)
$\{0,1\}$- $P$ –













$0$ 1 , $S_{0}^{1}$
( )




3. 1 ( )
Definition 2 $S$ $n$ $d\in\Sigma^{n}$
$\overline{\psi}_{S}(d)$ $n$ $\overline{\psi}_{S}(d)$
$\overline{\psi}_{S}(d)$ $f$ $\varphi s(f(x))[n]$ not $(\varphi s(x)[n])$
$\varphi s(f(x))$ $\varphi s(x)$ $n+1$ – $S$
113
not ( $not\perp=\perp$ I
2
( )
Deflnition 3 $S$ $S$ 2-1 $f$ : $Xarrow X$
(e,xterior)
$X_{\mathit{0}_{J}}X_{1}$ ( $B$ ) $f$ : $Xarrow X$




Proof. $d\in\Sigma^{n}$ $\psi s(d)$ $\psi_{S}(d\mathrm{O})$
$\psi s(d1)$ $\psi s(d)$
$\{p|p[n]=\perp\}$ nowhere dense – I
$B_{k}=\overline{S_{n}^{0}}\cap\overline{S_{n}^{1}}$
$\mathrm{p}_{\mathrm{I}}^{\mathrm{c}}\cdot \mathrm{o}\mathrm{p}\mathrm{o}s$ition 4
Proof. $d\in \mathrm{T}^{n}$ $\overline{\psi}_{S}(d)\supset\overline{\psi_{S}(d)}$ $x$ $x\in\overline{\psi}_{S}(d)$
$x\not\in\overline{\psi_{S}(d)}$ $d[i]=\perp$ $d[i]$
$\varphi(x)[i]$ $0$ 1 $\varphi(x)[i]$ $\perp$ $0$ 1
$e$ $x\in\overline{\psi}_{S}(e)$ $x\not\in\overline{\psi s(e.)}$
$d\in\Sigma^{n}$ $\mathrm{A}\mathrm{a}_{\mathrm{o}}n$
$d=0^{n}$ – $x\in\overline{\psi s(0^{n-1})}=^{4}\overline{\bigcap_{i=0}^{n-2}S_{i}^{0}},$ $x\not\in S_{n-1}^{0}$
$x\in B_{n}$ $x$ $P$ $\psi_{S}(\{)^{n})$
$P$ $\psi s(0^{n-1})$ $S_{n-1}^{0}$ $P$
$\psi s(0^{n-1})$ $S_{n-1}^{1}$ $S$ $n$
$\psi_{S}(0^{n-1})$ $P$
$x$ $P$ $\psi s(0^{n-1})$
$S_{n-1}^{0}$ $\psi_{S}(0^{n})$ $x$
$x\in\overline{\psi s(0^{n})}$ I
Deflnition 4 $S$ $n$
$d\in\Sigma^{n}$ $k<n$ $k$ $f_{k,\overline{\psi}_{S}(d)}$ :
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$\overline{\psi}_{S}(d)arrow\overline{\psi}_{S}(neg(d, k))$ $S$
$neg(d, k)$ $d$ $k$ 0,1
Proposition $\mathrm{o}$’
$\rangle \mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}$ $6N$ $X$
$S$ $k_{1}\neq k_{2}$ $B_{k_{1}}\cap B_{k_{2}}$ $N-2$
$X$
Proof. X \ell
$n$ $k<n$ $k$ $d\in\Sigma^{n}$





$\text{ _{}0}\ell$ $\overline{\psi}_{S}(d)$ $B_{k}$ $\overline{\psi}_{S}(d_{0}),$ $B_{k_{1}},$ $\overline{\psi}_{S}(d_{1}),$ $B_{k_{2}},$
$\ldots$ ,
$B_{k_{m}},$ $\overline{\psi}_{S}(d_{m})(d_{m}=d_{0})$ 1









$S$ $f,$ $X_{0},$ $X_{1}$
$x_{0}\cup B$ $X$ go,
$X_{1}\cup B$ $X$
$g_{1}$
Lemma 7 $S$ B. $f$
– $\{x||f^{-1}(f(x))|=1\}$ –
Proof. $x\in B$ $f(x)=f(y),$ $x\neq y$ $y\in X_{0}\cup B$
$f(x)$ $O$ $g_{0}(O)$ $O$
90 $(O)$ $x,$ $y$ I
Proposition8
Pmof. $X$ 1 $X_{0}$
$g_{1}\mathrm{o}f,$ $X_{1}$ go of, $B$
115
$X$ $\psi_{s}$ ( $d=a_{0}\ldots a_{n-1}$







$f$ : $Xarrow X$ $X_{0},$ $X_{1}$ (




$x$ $\varphi s(x)\in \mathrm{T}^{\omega}$ $\varphi s(x)[n]=P(f^{n}(x))\vee$ $\varphi s(x)$
$\varphi s(x)|k\in \mathrm{T}^{*}$ $k=1,2,$ $\ldots$
$\psi s(\varphi s(x)|_{k})$ $x$ $k$
$\overline{\psi s(\varphi s(x)|k)}$ $0$ $x$
$d=\varphi s(x)|_{k}$
$d$ $\perp$ $0$ 1
$\Sigma^{k}$
$e$
$\overline{\psi_{g}(e)}$ { $x$ $\overline{\psi_{S}(d)}$
$\psi s(d)$ 2
$k$ $e\in\Sigma^{k}$ $\overline{\psi s(e)}$
$0$ $S_{n}^{c}(n=0,1,2, \ldots)$
Proposition 9I
Proof. II 2-1 $f$ $C\in(0,1)$ $f(\mathrm{O})=$
$f(1)=0,$ $f(c)=1$ $[0, c]$ $[c, 1]$
\searrow f(0) $=f(1)=1,$ $f(c)=0$ $[\mathrm{t}1, c]$ $[c, 1]$
$X_{0}=[0, c),$ $X_{1}=(c, 1]$
$S_{n}^{c}=f^{-n}(X_{\mathrm{c}})$






$X=\mathrm{I}\mathrm{I}^{2}$ – $f(B)$ 1
$\mathrm{I}\mathrm{I}^{2}$ $B$ $\mathrm{I}\mathrm{I}^{2}$ (II
) $B$ $X$ $B$
$X$ $X_{0}$ $X_{1}$ $B$ $f(B)$






c) $a_{0}=f(b_{0})$ $S_{n}(n=0,1,2, \ldots)$
$\varphi s(d)$ $X_{d}$ $X$
$X_{1}\cup B$ $g_{1}$ $B$ $g_{1}(B)$ $B$
$b_{0},$ $b_{1}$ $c_{0},$ $c_{1}$ $b_{0},$
$b_{1}$
$a_{0},$ $a_{1}$ $a_{0},$ $a_{1}$ $c_{0},$ $c_{1}$























$\mathrm{s}0$ sl s2 s3
a), b)
b)
$\mathrm{s}2$ $\mathrm{s}\mathrm{s}2$ $f(B)$ $f^{-2}(B)$
















[1] Hideki Tsuiki. Computational dimension of topological spaces. In
Computability and Complexity in Analysis, LNCS 2064, 323-335,
2001.
[2] Hideki Tsuiki. Real number computation through gray code em-
bedding. Theoretical Computer Science, $284(2):467-485$ , 2002.
[3] Hideki Tsuiki. Compact metric spaces as minimal-limit sets in
domains of bottomed sequences. Mathematical Structure in Com-
puter Science, 14:853-878, 2004.
[4] Hideki Tsuiki. dyadic subbases and efficiency properties of the in-
duced $\{0,1, \perp\}^{\omega}$-representations Topology Proceedings,$28(2):673-$
$687$, 2004.
[5] Hideki Tsuiki, Shuji Yamada. Efficient Codings of Topological
Spaces. In preparation.
[6] Klaus Weihrauch. Computable analysis, an Introduction.
Springer-Verlag, Berlin, 2000.
119
